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Our TESTIMONY CONCERNS TECHNICAL. LIMITATIONS. IN 


_ THE PSYCHOLOGICAL STRESS EVALUATOR (PSE) THE ORIGINAL AND. 29g 


MOST WIDESPREAD OF. THE RECENT. LIE DETECTION. DEVICES. a 
WHICH | EMPLOY ANALYSIS OF. THE HUMAN VOICE. © Basen ON. OUR 
“RESEARCH EXPERIENCE WITH THIS : DEVICE, WE BELIEVE THAT 


“EVIDENCE ON TECHNICAL. QUALITY 1s. ESPECIALLY, RELEVANT TO 
LIE DETECTION IN EMPLOYMENT SITUATIONS ‘SINCE SUCH LIE. 
"DETECTION EVIDENCE MAY BE USED AS: THE SOLE BASIS : OF. | 

SERIOUS, UNCONTESTABLE,- “AND FINAL, DECISIONS. Evipence 

ON TECHNICAL QUALITY IS ALSO RELEVANT TO THE ISSUES OF: 

. CONSTITUTIONAL, RIGHTS. WHICH APPLY TO VOICE LIE DETECTORS: 


”. BECAUSE OF THE POSSIBILITY OF ‘TESTING ‘SUBJECTS WITHOUT 


Le KNOWLEDGE. 


We DO NOT BELIEVE. THAT ALL ASPECTS OF PSE ANALYSIS 


ARE “INVALID, SEVERAL REPORTS PROVIDE EVIDENCE THAT THE, oe 


| PSE MAY BE VALID AS, N MEASURE. OF PSYCHOLOGICAL STRESS 


; a. Ts 2). THE RATIONALE OF “PSE. OPERATION Cavotvine “STRESS~ 
“SENSITIVE. FREQUENCY. MODULATION IN THE, vorce). Is ‘CONSIS~. 


TENT WITH EARLIER ACOUSTICAL EVIDENCE @), "However, mi 
IS A LARGE DIFFERENCE BETWEEN A PRELIMINARY MEASURE OF 
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STRESS AND A FINISHED INSTRUMENT WHICH CAN BE APPLIED | 
IN AN AREA AS” COMPLEX AS LIE DETECTION, | Lie DETECTION | 
ANALYSIS 1S CONTROVERSIAL WITH EVEN A “HYPOTHETICAL 
EXCELLENT MEASURE OF STRESS a), AND. WITH A MEASURE 


‘SUBJECT TO SERIOUS. TECHNICAL LIMITATIONS. ‘suCH. ANALYSIS es 


BECOMES EXTREMELY: QUESTIONABLE, Our TESTIMONY. ¢ ‘CONCERNS 


THE ORIGINAL RESEARCH ‘REPORTED HERE WAS CARRIED. OUT . 


~ aT HARVARD UNIVERSITY ‘AND THE University OF Oregon, 
SPECIFICALLY, IT CONCERNS FIVE TECHNICAL. LIMITATIONS: a 


Db SUBJECTIVITY oF SCORINE, SE: SCORING is. HIGHLY 


i. HEP RT a AR “JUDGE DOING 1 SCOR a.) eS 


A MATHEMATICAL, ESTINATE OF SCORING SUBJECTIVITY 1s. 
AVAILABLE IN THE INTERJUDGE RELIABILITY COEFFICIENT. ®), 


WHICH SUMMARIZES THE DEGREE OF OVERLAP PRESENT TN THE 


SCORES PROVIDED BY TWO DIFFERENT JUDGES WHO HAVE ‘SCORED 
THE SAME MATERIAL» Tuts RELIABILITY COEFFICIENT. RANGES 


IN VALUE FROM R = 00 TOR = I, 00, WITH THE SIZE OF THE a 


COEFFICIENT DIRECTLY REFLECTING THE DEGREE. OF OVERLAP 
PRESENT, Most PSYCHOLOGISTS WOULD ‘CONSIDER AN INTER~ 
JUDGE RELIABILITY COEFFICIENT OF R= 80 AS THE. MINIMUM 
REQUIRE MENT FOR oe eee ASSESSMENT INSTRUMENT.» 


“Inrervunse RELIABILITY COEFFICIENTS FOR PSE SCORING, iS 
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HOWEVER, ARE ‘CONSIDERABLY “LOWER THAN R= 80. Honvarac 
(5) REPORTS A COEFFICIENT. NVALUE: OF R= 38, ‘AND WorTH Rae 
Lewis (6), OF R = 56, FOR MATERIAL “DRAW FROM LABORA 
“TORY LIE DETECTION TASKS, — OLDER & JENNEY M REPORT a 
COEFFICIENT oF R = 39, AND Lents. & Wort (8), OF as fe 
5H, FOR MATERIAL DRAWN FROM. TASKS. OTHER THAN LIE DE- a 


“TECTION. - THESE FOUR. ‘COEFFICIENTS, “THE ONLY VALUES. 
REPORTED BY OUTSIDE INVESTIGATORS, SUGGEST. SERIOUS ee 
7 RELIABILITY PROBLEMS. AN EXAMPLE OF THESE PROBLEMS < 3 


‘PROVIDED BY A HYPOTHETICAL. EXAMPLE OF TWO JUDGES scorn 
inc PSE PATTERNS IN TWO CATEGORIES! - ‘HIGH- “STRESS OR ne | 
Apel SURE SSH Given Lewis & WorTH? S COEFFICIENT VALUE 
OF R = .96 (THE HIGHEST VALUE REPORTED), THESE JUDGES 
10 )T0 DISAGREE WITH EACH OTHER A ca 
2) RESPONSE WORDS. PSE scones VARY sys sysneMicaty 
CCORDING TO THE EXACT MORI aoe 


: FIGURE 1 DEHONSTRATES THIS. EFFECT, AND - SUMMARIZES | 
aa FOR SIXTEEN SUBJECTS WHO™ ‘PERFORMED A MENTAL ARI TH 
_ METIC EXPERIMENT @). 20541038. SPOKEN RESPONSES ARE 
"SUMMARIZED IN EACH GRAPH) INS THE ‘Top GRAPH CREPEAT! ie 
RESPONSES’ ) THE SUBJECTS SIMPLY REPEATED our LOUD. THE | 
DIGITS FROM Leo TO —. IN A RANDOM ORDER. AS “PART. OF ae 
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“PSE SCORES (0-100) 


PSE SCORES (0-100) 


20 


100 
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REPEAT’. RESPONSES - 
80 oe 


60 


AO 


MENTAL. ARITHMETIC RESPONSES | 
~ (COLLAPSING OVER TREATMENTS) - 


601+ 
40 


20 
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Ls - 


scores.” Ti “PATTER | : 
| EVERY SUBJECT TESTED. “Tats: PATTERN ALSO. APPEARS: IN THE. 
LOWER GRAPH ("MENTAL ARITHMETIC. “RESPONSES”), IN A VIR- once 


“OF PSE-scoreD STRESS. 


— CONSTANT FOR EnCE TRE EN 
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BASELINE TREATMENT (6° WAS ‘NOT INCLUDED. BECAUSE IT 
TYPICALLY | PROVIDES APSE PA \TTERN OF INSUFFICIENT LENGTH 7 
TO BE ‘SCORED, A SEVERE ‘EXAMPLE. OF RESPONSE WORD DIFFI- 


CULTIES). THe DIGITS ee AND gh RECEIVED. CHARACTER- 


© ISTICALLY HIGH PSE. SCORES, THE. ‘DIGIT a ‘CHARACTERIS~ Ao 
oo OTECALLY Low “SCORES, AND THE REMAINING DIGITS S.INTERNEDIATE 


_ TUALLY. IDENTICAL ORDER, DESPITE THE PRESENCE OF A STRONG eas 


EXPERIMENTAL MANIPULATION BASED ON THE DIFFICULTY “OF. 
MENTAL. ARITHMETIC. “PROBLEMS. In BOTH GRAPHS, THE PSE 


& SCORING DIFFERENCE BETWEEN HIGH. RESPONSE WORDS AND Low. os 


ae WORDS: Is ON THE ogneR oF 2 10 1. 


| THE RESPONSE-WORD’ ARTIFACT. “SUGGESTS SERIOUS PROBLEMS 


Pag ANY PSE. EXAMINATTONS: WHICH USE. UNRESTRICTED: WORDS: oR? 2 
ae CONTINUOUS ‘SPEECH. Tars, ARTIFACT ALSO HAS DIRECT me 
“CATIONS F FOR TRADITIONAL, EXAMINATIONS; ESPECIALLY ihe 
TURNS OUT THAT “YES” AND “no” PROVIDE. DIFFERENT LEVELS” 


ie ikers. WERE: REQUIRED To ADD EITHER a “43, “41, “OR 0 
TO EVERY DIGIT IN A STRING OF DIGITS. AND REPORT OUT  ...- 
“LOUD THE CONVERTED -SERIES,. THE TIME ALLOWANCE WAS ‘HELD 
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FVIDENCE IS PROVIDED BY Ouver & JENNEY: MO. They 
"PREPARED, UNDER | NASA CONTRACT, AN ANALYSIS USING: PSE 
SCORES FOR STRESS CHANGES IN THE VOICES oF SKYLAB AS- 
_ TRONAUTS AS A FUNCTION OF VARYING WORK LOAD. DEMANDS | 
(2040 SPOKEN UTTERNACES WERE INCLUDED IN THE ANALYSIS). 
| THE AVAILABLE. TAPE RECORDINGS VARIED “CONSIDERABLY IN 
- QUALITY, AND WERE ‘SUBJECTIVELY GROUPED INTO CLASSIFI- 
CATIONS oF “GooD", "FAIR" oR “POOR”. “ON: A 1 5. POINT 
SCALE USED TO SCORE PSE, OLDER: &. JENNEY. REPORT A DIE- 


FERENCE OF ABOUT 12% IN THE FINAL PSE, SCORES AS A eae on 


FUNCTION OF AVAILABLE TAPE QUALITY (ep, 37-39). "Goop”. 


- RECORDINGS SHOWED THE HIGHEST | AVERAGE STRESS, ‘AND "POOR” oa 


RECORDINGS THE LOWEST. 


AN INTERESTING SIDELIGHT oF THE = OLDER & Jewwey S 
STUDY IS THE FACT THAT A LARGE SUBSAMPLE OF THE ‘DATA. 7 
WAS SCORED BY THE CHIEF INSTRUCTOR | AT DEKTOR, Anca 
MANUFACTURERS OF THE PSE (THE INTERJUDGE RELIABILITY 


COEFFICIENT, AS NOTED ABOVE, WAS R= 39), “TRONrcaLLY, a— 


THE CHIEF INSTRUCTOR PROVED TO BE. HORE INFLUENCED a oe 
THE ARTIFACT OF TAPE QUALITY THAN THE ROUTINE vung, THE 
| DIFFERENCE IN AVERAGE PSE SCORES. WAS 2h, fees Zi 


| Tuts TAPE- QUALITY ARTIFACT HAS ‘DIRECT. RELEVANCE To 
INTERROGATION RECORDINGS MADE ‘UNDER FIELD CONDITIONS, 
THIS ARTIFACT IS ESPECIALLY RELEVANT To PSE SAMPLES i 
TRANSMITTED OVER THE TELEPHONE, | A ROUTINE PROCEDURE 
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WHICH ALMOST CERTAINLY: ‘LOWERS TAPE QUALITY» ! h JUDGE 


USING TELEPHONE TRANSMISSION MAY. ACTUALLY SCORE A PATS, 
TERN WHICH HAS LESS. STRESS. THAN THE ONE ORIGINALLY oe 


> PLAYED INTO THE PHONE, 


wy TRANSCRIPTION SPEED 


Sahin anal a 
To DEMONSTRATE THIS. EFFECT. WE TRANSCRIBED a7 | 
VOCAL RESPONSES, DRAWN. FROM TWO. MALE. AND ONE FEMALE 7. 

- JECT, AT THE TWO SPEED MOST. COMMONLY USED IN. PSE. 

~anacysis: 1 7/8 IPS AND 15/16 IPS. ‘PSE SCORES DERIVED © Bs 

FROM THE TWO. TRANSCRIPTIONS PROVED TO BE EXTREMELY DIES Bs. 
“FERENT. CORRELATION COEFFICIENTS BETWEEN THE TWO “scoR- ok 
--INGS (COMPUTED THE SAME WAY. AS. CORRELATION COEFFICIENTS 
OS FOR! INTERJUDGE: RELIABILITY). RANGED. BETWEEN fy Tae 
"AND R= +47 FOR EACH SUBJECT. ‘OF THE cases ( 
). 


TECHNICAL INSPECTION “suGGESTS. THAT TRANSCRIPTION. ae 
SPEED DIFFERENCES ARE CAUSED BOTH: BY THE SLOW RESPON- ae 
- SIVENESS. OF THE TRANSCRIBING PEN AND. BY CHANGES IN THE. 

ACTUAL FILTERING CUTOFFS EMPLOYED. - ‘WHATEVER THE CAUSE, < 
THIS: ARTIFACT. DIRECTLY CONTRADICTS COMPANY. TRAINING, 


MATCH LEAVES THE ‘CHOICE OF TRANSCRIPTION SPEED ‘COMPLETELY cre 
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AT "THE DISCRETION OF THE _INTERROGATOR (10), 


5) CONSCIOUS coTROL THe vocal Responses woni= | 


~ EVIDENCE FOR THIS. POSSIBILITY “SURFACED. IN-AN SATs! 


TEMPT TO REPLICATE LyKKEN’ S- GUILTY. "KNOWLEDGE TASK. )e 
FIFTEEN MALE AND FIVE FEMALE “SUBJECTS: UNDERWENT INTER 


ROGATIONS BASED ON. ITEMS OF PERSONAL INFORMATION. (Ee. re 


“WHAT IS YOUR MOTHER’ S FIRST NAME?”) THE SUBJECTS _ 


“WERE OFFERRED A MONETARY REWARD TO CONCEAL THEIR cor: 
os RECT ANSWERS FROM AN INTERROGATOR WHO WOULD “SUBSEQUENTLY 


_ EMPLOYE PSE ANALYSIS OF THE SUBJECTS" “VOCAL RESPONSES, = : 


THE | INTERROGATOR READ OUT LOUD EACH ITEM ‘FOLLOWED BY SIX 


POSSIBLE ANSWERS, “AND THE “SUBJECT REPEATED our LOUD ALL nes. 


POSSIBLE ANSWERS + 


| ykken REPORTS EVIDENCE FOR THIS TASK. ‘USING. | 
GALVANIC SKIN RESPONSE (GSR). HE REPORTS THAT THE - GSR 


" PROVIDED SIGNIFICANT DETECTION OF GUILTY ‘KNOWLEDGE ‘ITEMS > 


FOR 20 SUBJECTS | ‘OUT OF 20 TESTED, EVEN, THOUGH “SUBJECTS | 
HAD BEEN OF FERRED A MONETARY REWARD AND WERE GIVEN EX- 
TENSIVE PRIOR’ INFORMATION ON THE INTERROGATION. THe. 


PSE RESULTS FROM OUR EXPERIMENT WERE IN DIRECT CONTRAST: 


@ 19 suBuEcTs ‘OUT OF 20 SUCCESSFULLY CONCEALED THEIR: COR- 
RECT RESPONSES (FIRST-CHOICE CALLS FOR THESE SUBJECTS, 
AND. DISTRIBUTION OF CALLS," WAS WITHIN ‘THE LEVELS EX- 


~. PECTED BY CHANCE)» “ALTHOUGH SEVERAL INTERPRETATIONS a 
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ARE POSSIBLE FOR THIS DIFFERENCE, ‘ONE CLEAR POSSIBIL- oes 


ITY’ Is THAT SUBJECTS ARE. ABLE To VOLUNTARILY, INFLUENCE 


THEIR VOCAL RESPONSES. IN, A WAY, WHICH THEY. ARE UNABLE 


“8, INFLUENCE GALVANIC, Skin. Response, oe ee 


“THE ISSUE OF conscious. CONTROL Is. PERHAPS THE. MOST eo 
SERIOUS. ISSUE RAISED. IN THIS TESTIMONY, SINCE. IT sues i 


"GESTS A BASIC ‘PROBLEM WHICH APPLIES To ALL. ‘VOCAL, LIE” 


"DETECTORS AND ARGUES FOR, B ‘BURDEN oF PROOF ON ALL PER- ae 
SONS WHO WISH TO SELL VOCAL DEVICES FOR ‘THESE PURPOSES. 


INCREDIBLY, ‘NONE. OF THE OPPONENTS OF VOICE LIE-DETECTORS 


HAVE RAISED THIS POSSIBILITY, ALTHOUGH THE ‘STRONG CON~ 


~- SCIOUS. INFLUENCE ON THE VOICE WOULD SEEM TO. ‘MAKE THIS 


AN OBVIOUS ISSUE OF ae - 


THERE. Is NOW ENOUGH. “TECHNICAL EVIDENCE, THEN, To” aie 
"SERIOUSLY QUESTION THE PSE AS A ‘PRACTICAL. LIE DETECTION — 


DEVICE, PROBLEMS OF SCORING ‘SUBJECTIVITY ‘ALONE ARE sages 


2 MBTEIENTLY SERIOUS IN AVAILABLE LITERATURE To ‘QUESTION 


ANY, SPECIFIC LEGAL DECISIONS, ‘AND. IN PRACTICE. THESE 


SCORING ‘PROBLEMS WOULD. BE compounpeD AND MULTIPLIED BY . 
“THE EFFECTS oF THE REMAINING ARTIFACTS. THESE, Tee 


NICAL PROBLEMS, Iv SHOULD. BEA TED, MAY ‘ALSO ‘APPLY To i. 


/ THE MORE ‘RECENT Mark TL ann “HaGOTH LIE DETECTORS WHICH . 
WERE NOT. ‘TESTED IN THESE, EXPERINENTS ee 
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THE PRESENCE OF PROBLEMS. IN A NEW. INSTRUMENT IS . ne 


NOT SURPRISING, AND SOME OF THE ARTIFACTS DESCRIBED. c 
HERE FOR THE PSE ARE TYPICAL FOR ACOUSTICAL MEASURES, - a | 
WHAT IS SURPRISING IS THE STRENGTH OF. THESE EFFECTS IN eee 
“A DEVICE SOLD FOR A PROCESS AS DELICATE AS. Lie DETECTION, . 
Lie DETECTION. IS AN EXACTING “APPLICATION. OF. STRESS ANALYSIS, i 


WHICH IS QUESTIONABLE WITH ‘EVEN AN EXCELLENT MEASURE | 

"OF STRESS, THE PSE, BY CONTRAST, FAILS To. PASS CERTAIN’ | 
MINIMAL. STANDARDS REQUIRED OF ANY ASSESSMENT MEASURE, 
"AND IS EMPLOYED BY USERS WHO ARE IN AN. INAPPROPRIATE. POSITION, . 
TO RECOGNIZE ITS LIMITATIONS. - Te ‘SEEMS INCREDIBLE. THAT 


. THIS INSTRUMENT Is PRESENTLY APPLIED IN EMPLOYMENT ~ 


SITUATIONS, WHERE™ INDIVIDUALS Do NOT. HAVE AN. OPPORTUNITY 
‘TO QUESTION THE SCIENTIFIC QUALITY OF THE DECISIONS . + 
WHICH MAY DIRECTLY AFFECT THEIR EMPLOYMENT. Tes : 
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